Abstract: Android "Naugat" (codenamed Android N in 
III. History
On March 9, 2016, ahead of the Google I/O developer conference, Google released the first beta of Android "N" as part of a new "Android Beta Program" intended for testing by developers and enthusiasts before official release "this summer". The developer preview builds were compatible with only current Google Nexus devices; the 5X, 6P, 6, 9, Pixel C, and Nexus Player. The "Android Beta Program" that was introduced allows testers to opt-in for over-the-air updates to new beta versions as they are released. [3] On , Android N Beta Preview 2 was released [4] . Google further discussed Android "N" during the I/O keynote on May 18, 2016 , and unveiled its new virtual reality platform Daydream. Beta Preview 3, the first preview release deemed suitable for wider public beta testing, was released at this time. Google also announced that it would hold a contest to determine the official release name of the operating system. [5] [6] Beta Preview 4 was released on June 15, 2016. [7] On June 30, 2016, Google announced that N's release name would be "Nougat"; it was also confirmed that Nougat would be version 7.0 of Android. [9] The final Beta Preview, 5, was released on July 18, 2016. [8] Android 7.0 was officially released on August 22, 2016 , with the Nexus 6, Nexus 5X, Nexus 6P, Nexus 9, Nexus Player, Pixel C and General Mobile 4G as the first devices to receive the update. [10] 
Fig. 2 Global Android version distribution as of February 2017
A post-release update known as Android 7.1 was pre-loaded onto Google's Pixel and Pixel XL smart phones released in October 2016; the new version adds support for the Google Daydream VR platform, image keyboards, expanded emoji support (including male and female versions of gendered emoji), support for actions to be displayed in menus on home screen app shortcuts, and other new features. A preview of 7.1 for existing Nexus devices was released via Android Beta Program later in the month, [11] and officially released as Android 7.1.1 on December 5, 2016. [12] [13]  About previous versions of android : To overcome the drawbacks available in the previous versions of android operating system the new version is developed and introduced that is android nougat (7.0) .this version of android overcomes all drawbacks of previous android versions, previous versions are explained with their features in below tables:
 Data Usage section in settings that lets users set warnings when they approach a certain usage limit, and disable data use when the limit is exceeded  Ability to shut down applications from the recent apps list with a swipe. [17]  Improved camera application with zero shutter lag, time lapse settings, panorama mode, and the ability to zoom while recording,  The Fraunhofer FDK AAC codec becomes standard in Android, adding AAC 5.1 channel encoding/decoding, USB audio (for external sound DACs) [21]  Audio chaining (also known as gapless playback), [21] [24]Ability for other launchers to add widgets from the application drawer without requiring root access  Fixed a bug on the Nexus 7 regarding the inability to change screen orientation in any application ,  Lock/home screen rotation support for the Nexus 7, One-finger gestures to expand/collapse notifications,, Bug fixes and performance enhancements [25] [38]  File system write performance improvement by running fstrim command while device is idle, [39] Dial pad auto-complete in the Phone application [38]  Volume for incoming calls (ringtone) and notification alerts is no longer adjustable separately  Improvements to Photo Sphere, Reworked camera UI, previously introduced on Google Play edition Phones [40]  Addition of "App Ops", a fine-grained application permissions control system (hidden by default) [41]  SELinux enabled by default, 4K resolution support, Numerous security updates, performance enhancements, and bug fixes [42]  System-level support for geofencing and Wi-Fi scanning APIs, Background Wi-Fi location still runs even when Wi-Fi is turned off  Developer logging and analyzing enhancements  Added support for five more languages, Changed digital rights management (DRM) APIs  Right-to-left (RTL) languages now supported , [38] Clock in the status bar disappears if clock is selected as lock screen widget ,Native emoji support [43]  Bug fixes and small tweaks for the Nexus 7 LTE  Ability for applications to trigger translucency in the navigation and status bars [49]  Ability for applications to use "immersive mode" to keep the navigation and status bars hidden while maintaining user interaction [50]  Action overflow menu buttons are always visible, even on devices with a "Menu" key, which was officially deprecated by Android 4.0. [51]  Restriction for applications when accessing external storage, except for their own directories  Optimizations for performance on devices with lower specifications, including zRAM support and "low RAM" device API [45]  Public API for developing and managing text messaging clients, Storage Access Framework, an API allowing apps to retrieve files in a consistent manner. As part of the framework, a new system file picker allows users to access files from various sources (including those exposed by apps, such as online storage services). , New framework for UI transitions [52]  Sensor batching, step detector and counter APIs [45] [65] ,Support for 64-bit CPUs  OpenGL ES 3.1 and Android Extension Pack (AEP) on supported GPU configurations  Recent activities screen with tasks instead of applications, up to a configured maximum of tasks per application  Vector drawables, which scale without losing definition, Support for print previews  Material design, bringing a restyled user interface, Refreshed lock screen, no longer supporting widgets [66]  Refreshed notification tray and quick settings pull-down  Project Volta, for battery life improvements, Searches can be performed within the system settings for quicker access to particular settings [67]  Lock screen provides shortcuts to application and notification settings, Guest logins and multiple user accounts are available on more devices, such as phones. [68]  Audio input and output through USB devices A Research On Android Technology With New Version Naugat (7. Pinning of an application's screen for restricted user activity. [67] Recently used applications are remembered even after restarting the device. [67]  Web Views receive updates independently through Google Play for security reasons, instead of relying on system-wide vendor updates [70]   Tap and Go allows users to quickly migrate to a new Android device, using NFC and Bluetooth to transfer Google Account details, configuration settings, user data and installed applications [67]  A flashlight-style application is included, working on supported devices with a camera flash. [67] User-customizable priorities for application notifications., Smart lock feature, [72] SELinux in enforcing mode for all domains  Updated emoji, Improved accessibility support (e.g. switch access support) , Block-based over-the-air (OTA) updates for new device [73]  A few bug fixes, including resolving issues with video playback and password failures handling  Fixes a bug with TRIM support, which prevented devices from the nightly on-charger cleanups of file system allocations if the device was turned off while being charged, or if it was charged during the day.  Alphabetically accessible vertical application drawer, Application search bar and favorites, Native fingerprint reader support, Direct Share feature for target-specific sharing between apps, [83] Renamed "Priority" mode to "Do Not Disturb" mode  App Linking for faster instinctive opening of links with corresponding applications [84] ,Larger Application folders with multiple pages  Post-install/run-time permission requests  USB Type-C support, Demo Mode feature for screenshot-capture usage, Automatic full data backup and restore for apps, 4K display mode for apps [85]  Adoptable External storage to behave like Internal Storage, MIDI support for musical instruments, Experimental multi-window feature , App permissions now granted individually at run-time, not all-or-nothing at install time [86] 
IV. Additional advance Features Includes In Android Nougat

 User experience
Android Nougat introduces a split-screen display mode for phones, in which two apps can be snapped to occupy halves of the screen. An experimental multi-window mode is also available as a hidden feature, where multiple apps can appear simultaneously on the screen in overlapping windows. [88] The notification shade was redesigned, featuring a smaller row of icons for settings, replacing notification cards with a new "sheet" design, and allowing inline replies to notifications (this feature is implemented via existing APIs that are used for similar functionality on Android Wear). Multiple notifications from a single app can also be "bundled", [89] and there is greater per-app control over notifications [90] The "Doze" power saving mechanism introduced in Android Marshmallow was expanded to include a state activated when the device is running on battery and the screen has been off for a period of time but is not stationary. In this state, network activity is restricted, and apps are granted "maintenance windows" in which they can access the network and perform background tasks. As in Marshmallow, the full Doze state is activated if the device is stationary with its screen off for a period of time.  Platform In December 2015, Google announced that Android Nougat would switch its JRE (Java Runtime Environment) from the defunct Apache Harmony to OpenJDK-the official open source implementation of the Java platform maintained by Oracle Corporation and the Java community. [92] The Android Runtime (ART) now incorporates a profile-guided compilation system, utilizing a JIT compiler and profiling alongside its current ahead-of-time compiler to further optimize apps for a device's hardware and other conditions in the background. [89] Nougat introduces a system for enabling "seamless", automatic system updates, based upon and sharing some code with the implementation of similar functionality on Chrome OS. The system uses a pair of SquashFS partitions; the Android system executes from an "online" partition, while updates are applied in the background to a redundant "offline" partition. On the next boot following the installation of an update, the redundant partition is designated as active, and the device henceforth boots into the updated system. The previous system partition is kept as a backup in case of update failure, and to serve as the "offline" partition for the next update. This system removes the requirement for the device to reboot into the system recovery environment to apply the update (which prevents the device from being used until the update is complete) and also provides the ability for an update to be automatically rolled back in case of a failure. Due to the partitioning requirements of this system, existing devices will not support seamless updates. Additionally, due to the ART changes on Nougat, apps no longer need to be re-compiled upon the first boot after a system update. [93] Developer Preview 2 added platform support for Vulkan, [94] the new low-level 3D rendering API to augment OpenGL ES but with higher graphics performance. Nougat is the first version featuring Unicode 9.0 support and comes with updated emoji plus support for emoji skin tones. [95] [96] Android 7.1 adds native API support for implementing image keyboards; multi endpoint telephony; shortcut menus and rounded icon assets for apps on launchers; and support for the Google Daydream virtual reality platform. [97] The Google Daydream feature is a specific "VR mode", with advanced technology for reduced graphics latency, [98] a "sustained performance mode" to assist developers in optimizing apps to a devices thermal profile, [99] a new head tracking algorithm which combines the input from various device sensors, and integration of system notifications into the VR user interface. [100]  Security
In response to the Stage fright family of bugs disclosed and fixed in 2015, several changes were made to harden the media stack against future vulnerabilities. Runtime integer overflow detection was implemented, preventing the majority of Stage fright-like programming bugs from becoming vulnerabilities, [101] in addition to helping fix and prevent such bugs. [101] Android's monolithic Media Server process was redesigned to better adhere to the principle of least privilege. Media Server is now split into several separate processes, each running in its own unprivileged sandbox, and granted only the permissions required for its task. For example, only the Audio Server can access Bluetooth, and libstagefright now runs within the MediaCodecService sandbox, which is only granted GPU access. Further constraints were placed on the media stack through seccomp. [101] Various mechanisms were enabled to reduce the possibility of malicious code being injected and/or executed inside the Linux kernel, including dividing kernel memory into logical segments for code and data, with page access permissions of read-only and no-execute as appropriate. The kernel was also restricted from directly accessing user space memory, and stronger stack protection was enabled in the GCC compiler to reduce stack smashing. To limit exposure of the kernel to potentially malicious code, perf was disabled by default, IOCtl commands were restricted by SELinux, and seccomp-bpf was enabled to grant processes the ability to restrict system calls. [102] On devices shipping with Android Nougat, the "Verified Boot" policy (introduced partially on KitKat, and displaying notifications on startup on Marshmallow) must be strictly enforced. If system files are corrupted or otherwise modified, the operating system will only allow operation in a limited-use mode or refuse to boot at all. [103] 6 About Release Procedure Android 7.0 was officially released on August 22, 2016 , with the Nexus 6, Nexus 5X, Nexus 6P, Nexus 9, Nexus Player, Pixel C and General Mobile 4G as the first devices to receive the update. [ [107] Qualcomm stated that it would not support Nougat on devices using its Snapdragon 800 and 801 system-on-chips for undisclosed reasons. Although developer preview builds of Nougat were released for the device, Sony stated that it would not upgrade the Xperia Z3 (which uses the Snapdragon 801) to the final version due to "unforeseen platform limitations". It was reported that the Google Compatibility Test Suite (whose tests must be passed in order to receive official certification) specified that all devices running Nougat must support either Vulkan or OpenGL ES 3.1 graphics APIs neither of which are supported by the device's Adreno 330 graphics core. [108] V. Hardware requirements And Software for Android operating system 
VI. Conclusion
In this paper, explains about the android versions and also shown architecture details and how to manage hardware in android operating system and also some details about previous android versions and mainly this research about the latest version of android that is android 7.0 Nougat and also about its features and details about its release. Android Nougat is that version of android developed by Google which recovers the all drawbacks of marshmallow and also it contains extended features.
